The mitochondrial control region sequence was compared between the two surviving matrilineal lineages of the Sorraia horse. Two haplotypes were found, showing three differences between them. The reduced number of surviving maternal lineages emphasizes the importance of establishing a conservation plan for this endangered breed.
Introduction
Understanding the evolution and genetic diversity of equids and classifying their populations by their evolutionary significance is essential for an appropriate conservation plan to be developed and carried out for both wild and captive populations (Oakenfull et al., 2000) . Mitochondrial DNA analysis has been widely used to study wild and domestic equids, mainly due to the evolutionary information that can be drawn from sequence data (Bowling et al., 2000; Kavar et al., 1999; Kim et al., 1999; Oakenfull and Ryder, 1998; Oakenfull et al., 2000; Vilà et al., 2001) .
Sorraia, one of the three Portuguese native horse breeds, was recovered by Dr. Ruy d'Andrade in 1937, from 12 founders: 5 males and 7 females. It is considered a primitive horse and is believed to be the ancestor of the southern Iberian saddle horse breeds and possibly one of the ancestors of the entire world's light saddle horses (Andrade, 1926 (Andrade, , 1937 (Andrade, , 1945 Bouman, 1989; Oom, 1992; Oom and Cothran,1994) . Therefore, the phylogenetic relationships among Sorraia and other horse breeds is of interest for conservation measures that may be implemented for this rare (Galal and Hammond, 1996) and very endangered breed. Moreover, such studies can help to reach a better understanding of the history of some horse breeds, especially those of the New World, where the Iberian influence is very important.
With less than 160 living animals, the Sorraia breed consists presently of two major subpopulations: the founding one in Portugal, and another one in Germany, established in 1976 from six animals imported from Portugal, with no further immigration (Oom and Luís, 2001) .
According to pedigree data, seven of the 12 founders were females, but only two maternal lineages (Azambuja and Cigana) have survived along 64 breeding years ( Figure  1 ). Therefore, no more than two different mitochondrial lineages would be expected to exist in the living animals of the breed. As all female founders of the German population share tail-female lineage drawn back to founder Cigana, only one maternal line is expected to exist in the descendants of that population. In this study we present sequence results of 360 bp of the hypervariable control region zone between tRNA Thr and the large conserved block.
Material and Methods
Three and four representatives, respectively, of each of Sorraia's two surviving maternal lineages were selected by pedigree, to test haplotype uniformity within pedigree female founder lines. The individuals chosen, as identified by their Studbook identification number (NSNC), were the following: 50162, 52191 and 66139 descending from mare Azambuja; 52159, 52206, 94099 and 94112 descending from mare Cigana. since 1988 at -20°C, by using the QIAmp Mini Blood Kit (Quiagen).
Universal primers L15926 and H16498, designed by Kocher et al. (1989) , were used to amplify a 360 bp fragment between sites 15411 and 15770 (control region) of the horse mitochondrial genome (Xu and Árnason, 1994) . The amplification conditions were: 2 min denaturation at 95°C, 25 cycles, each consisting of 40 s denaturation at 95°C, 30 s annealing at 55°C and 30 s extension at 70°C, final extension at 72°C for 8 min. Sequencing was performed on both strands, twice for each sample, using the CycleReader TM Auto DNA Sequencing Kit (MBI Fermentas), with IRD 800-labeled PCR primers used as sequencing primers. Sequences were determined with a Li-Cor 4200S Sequencer and analyzed with Li-Cor Image Analysis software. 310 Luís et al. 
Results and Discussion
The samples analyzed provided evidence for 2 haplotypes of the control region in the Sorraia horse. Individuals belonging to the same maternal line, either Azambuja or Cigana, presented the same mitochondrial haplotype, corroborating pedigree data. In addition, both samples from the German population (52159 and 94099) had the same haplotype (Cigana). Table I shows the differences in the control region between the two maternal lineages and the reference sample (Swedish horse -GenBank X79547).
The two Sorraia haplotypes found for the Azambuja and Cigana lineages (nucleotide sequences deposited in GenBank with accession numbers AF447764 and AF447765, respectively) differ from the reference sample by eight to nine nucleotide substitutions, and from each other by three sites. These samples showed a total of ten base substitution sites (all transitions), no insertions or deletions having been observed.
The analysis of mitochondrial DNA of the Sorraia horse enhances the importance of establishing an effective management and conservation plan for this endangered breed, in order to prevent the two remaining matrilineal lineages from being lost in the near future. It may also be a valid test for the integrity of the German Sorraia population, as only one matrilineal line is present there. These results also provide important material for an ongoing study about the evolution and origins of this breed and its relations to other equine breeds, in order to preserve its evolutionary potential. 
